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To  ascertain  the  rate  of  water  intake  of  a soil  profile  under  differ- 
ent conditions  of  land  use,  various  types  of  run-off  plots,  lysimeters,  rain- 
simulators,  tube  apparatus,  and  the  more  recently  developed  portable  infil- 
trometer  have  been  used.  The  principal  disadvantages  in  using  most  of  the 
above  equipment  and  methods  for  determining  the  relative  infiltration  rates 
of  the  numerous  soil  and  vegetative  cover  conditions  typical  of  any  large 
watershed  embracing  several  thousand  square  miles,  are  the  difficulties  of 
simulating  natural  rainfall  and  of  making  sufficient  tests  within  reasonable 
cost  and  time  limits  to  obtain  reliable  results.  The  inf iltrometer  and  unit 
system  herein  described  are  especially  adapted  for  the  rapid  determination 
of  relative  infiltration  rates  of  areas  comprising  numerous  soil  series, 
cover  conditions  and  land  uses,  and  it  is  believed  the  apparatus  has  consider- 
able possibilities  in  view  of  the  current  need  for  infiltration  data  on  Flood 
Control  Surveys.  The  general  appearance  of  this  unit  in  operation  is  given 
in  Figure  1 and  the  specifications  and  details  of  construction  are  indicated 
in  Figure  2. 

The  test  quadrat  of  each  inf iltrometer  is  18  inches  wide  and  20  inches 
long  and  has  a surface  area  of  2-l/2  square  feet.  The  plot  boundaries  a.re 
delineated  by  No.  10  gage  galvanized  steel  forced  into  the  ground  approxi- 
mately six  inches.  A small  trough  with  a l/2-inch  outlet  is  welded  to  the 
front  border  and  catches  the  surf c ce  run-off  from  the  plot.  Water  caught  in 
this  run-off  trough  drains  through  a l/2-inch  copper  tube  to  a collection 
basin  where  it  is  measured  by  means  of  a graduate  in  cubic  centimeters. 

"Rainfall”  is  applied  artificially  by  means  of  one  to  three  nozzlesl/ 
located  about  two  feet  above  the  edge  of  the  plot.  Water  enters  the  nozzles 
under  a pressure  of  15  pounds  per  square  inch  which  is  provided  by  a centrifu- 
gal pump  and  3/4  - 1 hp.  gasoline  motor.  A uniform  rainfall  intensity  is 
maintained  by  regulating  a constant  pressure  on  each  supply  line  by  a special 
system  of  valves  and  pressure  gages  called  "manifold"  and  a pressure  regulator2/ 
at  the  nozzle  assembly.  Irregularities  in  the  pressure  supply  commonly  de- 
veloped from  slight  fluctuations  jn  motor  speed  are  overcome  by  installing 


_1 / Nozzle  developed  by  Hydraulic  Laboratory,  Soil  Conservation  Service,  Di- 
vision of  Research,  Washington,  D.  C. 

_2 / Watts  Pressure  Regulator  No.  26AC.  Size  3/8".  Stock  Setting  15  lbs. 
Watts  Regulator  Company,  Lawrence,  Mass. 


a small  surge  tank  in  the  supply  line  near  the  pump  outlet.  The  spray  is 
forced  upward  over  the  plot  and  falls  five  to  six  feet  in  the  form  of  fairly 
large  drops  uniformly  distributed.  The  size  of  the  area  wetted  by  one 
inf iltrometer  during  a test  is  four  by  four  feet,  or  16  square  feet,  whereas 
run-off  measurements  are  made  only  for  the  centrally  located  plot  having  a 
surface  area  of  2-l/2  square  feet.  The  rainfall  intensity  varies  according 
to  the  number  of  nozzles  in  operation  since  each  nozzle  contributes  approx- 
imately two  inches  of  water  per  hour. 

The  exact  amount  of  water  falling  on  the  test  quadrat  is  ascertained 
by  means  of  a pan  one  inch  deep  which  fits  over  the  plot  borders  and  has  a 
surface  area  equal  to  that  of  the  plot.  The  water  falling  on  this  calibra- 
tion pan  drains  into  the  collection  basins  and  is  measured  in  the  same  manner 
as  surface  run-off. 

A collapsible  pipe  frame  and  canvas  cover  are  erected  around  each 
plot  to  eliminate  the  effects  of  wind  movement  on  the  spray.  The  dimensions 
of  the  windbreak  when  fully  assembled  are  four  by  four  feet  and  seven  feet 
high. 

One  to  four  inf iltrometers  can  be  operated  efficiently  in  a unit, 
thereby  increasing  the  number  of  replications  possible  in  the  same  period 
of  time  required  to  mako  a single  test.  Sufficient  hose  should  be  providod 
so  that  the  inf iltrometers  are  well  distributed  over  the  sampling  site  on 
which  the  tasting  unit  is  locatod.  The  most  economical  numb or  of  infil- 
trometers  to  use  in  a unit  dopends  on  the  number  of  tests  dosired  on  oach 
sample  site.  Two  to  three  unit  set-ups  can  be  made  in  an  eight-hour  day, 
depending  on  the  distance  the  equipment  is  moved  between  set-ups.  One  com- 
plete unit  of  four  inf iltromoters  and  power  unit  can  be  transported  by  a 
one-half  ton  pick-up.  The  water  supply  should  be  transported  on  a separate 
truck 


The  operating  procedure  is  extremely  simplo.  Aftor  the  exact  location 
of  the  plot  has  been  ascertained,  tho  plot  borders  are  forced  into  the  soil 
to  a depth  of  approximately  six  inches  so  that  the  run-off  trough  is  flush 
with  the  surface  of  the  ground.  Tho  plots  borders  arc  installed  so  that  the 
run-off  trough  is  always  at  the  lowost  ond  of  tho  plot.  The  windbreak  frame 
is  then  assembled.  Tho  nozzle  arrangoment  is  installed  at  one  sido  of  tho 
plot  and  hold  in  placo  by  two  iron  stakos  and  tho  adjustment  collars.  The 
aroa  between  tho  plot  bordors  and  windbreak  is  covered  with  canvas  to  prevent 
oxcessive  wotting  when  chocking  tho  "rainfall"  intensity.  A shallow  hole  is 
dug  about  10  inches  in  front  of  the  windbreak  for  the  run-off  collection 
basins  and  tho  drain  pipo  from  the  run-off  trough  to  the  collection  basin  is 
set  in  place.  Tho  fitting  of  the  canvas  cover  over  the  windbreak  frame 
completes  the  installation. 

Tho  calibration  pan  is  placed  over  the  plot  to  chock  tho  "rainfall" 
intensity  prior  to  the  test.  Run-off  from  this  pan  is  caught  in  the  col- 
lection basins  and  measured  in  a liter  graduate  at  one-  or  two-minute 
intervals.  When  tho  intensity  is  ascertained,  tho  calibration  pan  and  can- 
vas are  removed  from  inside  tho  windbreak  and  the  time  is  recorded  or  stop 
watch  started.  Run-off  from  tho  plot  is  measured  at  one-,  two- or  five-minuto 
intervals,  depending  on  the  amount  and  rate  of  increase.  Run-off  in  cubic 
centimeters  per  minute  is  converted  to  inches  per  hour  by  multiplying  by 
tho  factor  .01018  or  roughly  ono  cubic  centimeter  per  minute  equals  .01  inch 
per  hour. 


The  run-off  from  the  plot  gradually  increases  to  a maximum,  which 
when  reached,  remains  fairly  constant.  If  it  remains  practically  constant  for 
a period  of  30  minutes,  the  test  is  usually  completed.  The  calibration  pan  is 
again  placed  over  the  plot  to  recheck  the  rainfall  intensity  and  determine  any 
change  in  rate  which  might  have  occurred  during  the  test.  Since  the  amount 
of  water  retained  on  a plot  18  by  20  inches  by  depression  storage  and  surface 
retention  is  very  small,  the  difference  between  rate  of  run-off  and  rate  of 
"rainfall"  applied  can  be  used  as  the  infiltration  rate  at  any  particular  time 
of  the  test  for  all  practical  pur poses.  However,  if  desired,  the  amount  of 
water  retained  on  the  plot  as  depression  storage  and  surface  retention  can  be 
ascertained  by  a hydrograph  analysis  as  developed  by  Sharp  and  Holtan3/. 

The  total  cost  of  all  equipment  required  for  one  inf iltr ometer  unit 
consisting  of  four  inf iltr ometer s and  capable  of  making  12  runs  per  day,  as 
in  Figure  1,  is  approximately  $350.00.  One  man  is  required  to  assemble  and 
operate  each  inf iltr ometer  used  in  the  unit.  One  man  is  required  to  assemble 
the  pressure  system,  service  the  power  unit  and  regulate  the  water  pressure 
for  all  inf iltr ometer s at  the  centrally  located  manifold  during  the  runs. 


3/  Sharp,  A.  L. , and  H.  M.  Holtan. 

1940.  A Graphical  Method  of  Analysis  of  Sprinkled  Plot  Hydrographs. 

Paper  presented  at  Hydrology  Section,  Airier.  Geo.  Union.,  Washington,  D.  C. 


Your  attention  is  called  to  the  factor  ".01018" 
in  the  second-last  line,  page  2,  of  Technical  Note  No.  11, 
recently  sent  you  by  this  Station.  This  figure  should 


be  ".01017. 
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FIGURE  I.  A UNIT  OF  FOUR  INFILTROMETERS  IN  OPERATION 
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